we simultaneously operated five monitoring sites in four neighborhoods (JT, AD, NM-1, NM-2, and EL). Measurements were done for one 48-hour period every six days.
excluded from the analysis because a relatively large number of the measured concentrations were below the limit of detection.
Black carbon (BC) concentration was estimated using data on reflectance coefficients. Teflo filters were analyzed for reflectance, a measure of filter blackness. Reflectance measurements were made using an EEL smoke stain reflectometer (Model 43D by Diffusion Systems Ltd). Because this conventional method has the potential for the reflectometer head to touch the active filter area, we designed a new filter holder that prevents any contact of the measurement device with the active area of the filter. The filter holder only touches the outer plastic ring, holding the filter in a fixed flat geometry.
For 52 site-days, we collected co-located PM samples on quartz fiber filters, analyzed by Sunset Laboratory (Hillsborough, NC) following NIOSH Protocol 5040 (http://www.sunlab.com/) to directly measure BC concentrations. The analysis is based on a thermal method that quantifies the amount of carbon that is converted to gases at certain temperatures and oxidation conditions [3] . We used site-days with both direct measurement and data on reflectance coefficient to develop a regression equation that related the natural logarithm (ln) of BC concentration to the reflectance coefficient. The regression equation was then used to estimate the BC concentration of the remaining samples whose reflectance, but not BC, had been measured.
S2. Statistical methods for source contributions
Receptor modeling is a method for determining the sources of air pollution based on its chemical composition. The model relies on the fact that concentrations at a receptor (i.e., monitor) are determined by the level of chemical components in source emissions and the contributions of the sources to pollution at the receptor. A mass balance equation can be expressed as follows: where x ij is the concentration of the j th chemical species in the i th sample; g ik is the contribution from the k th source to the i th sample; f kj is the concentration of the j th species in the k th source; e ij is residual; and n is the total number of the sources. In this study, we used the Positive Matrix Factorization (PMF) receptor model to identify and quantify the sources of PM in five sites (JT, AD, NM-1, NM-2, and EL). PMF is a multivariate receptor model that has been used to compute optimal source profiles and contributions, by minimizing the sum of the squared residuals, weighted by uncertainty of elemental concentrations in PM [4] . In PMF, sources are constrained to have non-negative species concentration and contributions.
The PMF model relies on the premise that while the contributions of a source to particle pollution vary over time and space, source profiles themselves should be relatively stable over time. Larger changes to source profiles may however be expected over the Harmattan period. For this reason, we analyzed source contributions using the PMF model separately for Harmattan and non-Harmattan periods. 
